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ELECTRONIC COMPONENT , METHOD FOR ENCAPSULATING THE COMPONENT, 
AND METHOD FOR PRODUCING COMPONENTS ACCORDING TO THE METHOD 

5 

Background of the Invention : 
Field of the Invention : 
The invention relates to an electronic component, a method for 
encapsulating the electronic component, and a method for 
10 producing electronic components according to the method. 

Electronic components such capacitors and resistors are 
frequently potted in an encapsulating material, in particular, 
plastic, i.e., surrounded by a plastic encapsulation. If these 

15 components are exposed to large temperature changes, high 
mechanical stresses may occur on the components due to 
different thermal coefficients of expansion of the materials 
involved. To avoid such a difficulty, a method is known from 
German Published, Non-Prosecuted Patent Application DE 34 08 

2 0 8 55 Al whereby the electronic component is surrounded by a 
shrink sleeve of at least 5 0% expandable very high tear 
strength, or rubber elastic very high tear strength, material. 
Such an encapsulation of the electronic component in a shrink 
sleeve is, however, not adequate for many applications. 
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The difficulty can also be overcome by avoiding complete 
encapsulation of the electronic component, but such a 
configuration is also unsatisfactory for many purposes. 

5 Summary of the Invention : 

It is accordingly an object of the invention to provide an 
electronic component, a method for encapsulating an electronic 
component, and a method for producing electronic components 
according to the method that overcome the hereinafore- 
10 mentioned disadvantages of the heretofore-known devices and 
methods of this general type and that compensates for the 
different thermal coefficients of expansion of the components 
and of the plastic encapsulating material despite a complete 
encapsulation of the component in plastic. 

15 

With the foregoing and other objects in view, there is 
provided, in accordance with the invention, a method for 
encapsulating an electronic component, including the steps of 
providing a component with a coating of a flowable coating 
2 0 material, hardening the material of the coating, and 

completely encapsulating the assembly of the component and the 
coating in plastic. 



With the method in accordance with the invention, the 
25 component is coated with a flowable coating material before 
the complete encapsulation of the electronic component with 
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plastic. The flowable coating material is chosen so that, in 
the hardened state, it can compensate for different rates of 
expansion of the component and plastic encapsulation due to 
temperature changes . 

5 

In accordance with another mode of the invention, the flowable 
coating material can be applied to the component by using a 
conventional coating method such as dipping, immersion, or 
spraying. Depending on the viscosity of the material, it can 
10 be useful to apply the coating material in several successive 
coating operations. 

In accordance with a further mode of the invention, the 
components are joined together and the coating providing step 
15 is carried out by coating the plurality of components at the 
same time or sequentially. 

In accordance with an added mode of the invention, the coating 
providing step is carried out by applying the coating material 
20 to the component by several successive coating operations. 

In accordance with an additional mode of the invention, the 
hardening step is carried out by supplying external heat. 
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In accordance with yet another mode of the invention, the 
hardening step is carried out by drying under environmental 
conditions . 

In accordance with yet a further mode of the invention, 
materials with high thermal coefficients of expansion and good 
adhesion properties are used as a coating material. Plastics 
from the polyurethane and silicone groups are preferred. 

In accordance with yet an added mode of the invention, the 
assembly including the component and the coating is subjected 
to at least one further process operation before carrying out 
the plastic encapsulating step. 

In accordance with yet an additional feature of the invention, 
the plastic encapsulating step is carried out by injection 
molding the assembly with PBT. 

With the objects of the invention in view, there is also 
provided an electronic component, including a coating 
encapsulation of a flowable and hardened coating material and 
a plastic encapsulation encapsulating the coating. 

With the objects of the invention in view, there is also 
provided an electronic component, including a component body, 
a coating encapsulating the body, the coating being of an 
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originally. flowable and later hardened material, and a plastic 
encapsulation encapsulating the coating. 

With the objects of the invention in view, there is also 
. 5 provided an electronic component, including a coating 

encapsulation being of coating material applied in a flowable 
condition and hardened and a plastic encapsulation 
encapsulating the coating. 

10 An important advantage of the method according to the 

invention is that a large number of components connected 
together can be coated at the same time. The method according 
to the invention also enables the assembly, including the 
component and the coating, to undergo at least one further 

15 process before encapsulating with plastic. 

The method according to the invention is, thus, characterized 
not only by great simplicity but also by high flexibility. 

2 0 Other features that are considered as characteristic for the 
invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
embodied in an electronic component, a method for 
2 5 encapsulating the electronic component, and a method for 

producing electronic components according to the method, it 
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is, nevertheless, not intended to be limited to the details 
shown because various modifications and structural changes may 
be made therein without departing from the spirit of the 
invention and within the scope and range of equivalents of the 
5 claims. 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof, will be best understood from the following 
10 description of specific embodiments when read in connection 
with the accompanying drawings. 

Brief Description of the Drawing : 

The figure is a fragmentary, cross-sectional view of an 
15 electronic component according to the invention. 

Description of the Preferred Embodiments : 

Referring now to the single figure of the drawing, it is seen 
that an electronic component 1, in particular, can be 
20 constructed as a capacitor or resistor and, for example, is 
used in pressure or air mass sensors in internal combustion 
engines in automotive engineering. The component 1 is, 
normally, provided with connecting wires 2 (component pins) . 



25 To provide the component 1 with an encapsulation, first, the 
component 1 is coated with a coating 3 of flowable coating 
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material. Preferably, polyurethane (PU) is used as the coating 
material. However, silicone or a different coating material 
with a high thermal coefficient of expansion and good adhesive 
properties can also be used. 

5 

The coating material is applied in a liquid state to the 
component 1, preferably, by immersing the component 1 in a 
non-illustrated immersion bath. Other coating methods such as 
spraying or painting can also be used. 

10 

A large number of components 1 (e.g., two thousand) can also 
be suitably coated with the coating 3 by connecting the 
components using a "belt" in the form of a paper strip, for 
example, and immersing the components 1 together in the 
15 immersion bath. The belt can be in the shape of a meander or a 
spiral . 

If the coating material is of very low viscosity, it may be 
necessary, or at least appropriate, to use several successive 
20 immersion operations. The deciding factor is that the coating 
3 must completely cover the component 1 and have a thickness 
sufficient to compensate for the different rates of thermal 
expansions between component 1 and a plastic encapsulation 4 
to be applied later. 

25 
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After the immersion (if necessary after the last immersion), 
drying cures the coating. The drying operation can be by an 
external heat supply in the form of infrared radiation and/or 
hot air. Drying under environmental conditions is also 
5 possible, depending on the coating materials used. 

An important advantage of the method described is that the 
coating and curing operations can be carried out before the 
electronic component 1 undergoes its own processing. For 
10 example, the electronic component 1 can be welded to a non- 
illustrated conductor comb after immersing and drying and, if 
necessary, subjected to further processes before the assembly, 
being composed of the component 1 and coating 3, is provided 
with the plastic encapsulation 4 . 

15 

The plastic encapsulation 4 can, to some extent, be applied in 
two stages. For example, component 1 can be encapsulated by 
injection molding after the conductor comb is welded on. The 
welded components are, then, segregated by separating the 
20 conductor comb, and the assemblies thus produced are, again, 
encapsulated in plastic by injection molding. Polybutylene 
teraphthalate (PBT) is the preferred plastic. 

As tests have shown, the coating 3 applied in the described 
2 5 manner can compensate for relatively large differences in 
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thermal expansion between the component 1 and the plastic 
encapsulation 4. 
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